Aim. This is a report of a correlational study to test the Integrated Theory of Health Behaviour Change within the context of postpartum weight self-management including the impact of race/ethnicity and weight classification.
Introduction
The increase in obesity in developed countries across the world is associated with increases in diseases including metabolic syndrome, diabetes, hypertension, heart disease and diseases of the bone -to name just a few (Nawaz & Katz 2001 , Raven 2003 , NIH 2004 , Carcieri 2007 , Gunderson et al. 2009 ). Women are more likely than men to experience health problems and diminished quality of life related to obesity (Muenning et al. 2006) . A notable increase in weight has occurred -with women of the same age weighing approximately 22 pounds (10 kg), more now than 10 years ago (Jeffery et al. 2000) . Results of studies conducted internationally have shown that most women desire to lose pregnancy weight following childbirth, (Krummel 2007 ), yet many do not achieve this goal (Öhlin & 
Background Postpartum weight retention
Reports of weight retention after childbirth reveal retention levels of 6·6-15·4 pounds (3-7 kg) at 2 weeks postpartum (Walker et al. 2005 ), 6-11 pounds (2·7-5 kg) at 4 months (Gennaro & Fehder 2000) , and up to 8 pounds (3·6 kg.) at 1 year (Öhlin & Rossner 1994 , Walker et al. 2005 . Weight retention following pregnancies occurs in women across the globe; for example, women living in China (To & Cheung 1998) , Taiwan (Lyu et al. 2009 ), Brazil (Kac et al. 2003 (Kac et al. , 2004a and Sweden (Öhlin & Rossner 1994 ) retain weight following pregnancy. Gore and colleagues summarized the results of 12 studies and concluded that average postpartum weight retention ranged from 1·1 to 6·6 lbs (0·5-3 kg) up to 24 months (Gore et al. 2003) . In their meta-analysis of studies conducted across a number of countries, Schmitt et al. (2007) used body mass index (BMI) as a measure of weight-to-height changes rather than weight. An increase in BMI of 2·42 was observed at 6 weeks postpartum, 1·14 at 6 months and 0·46 at 12 months. Notably, for women without follow-up care, the increase in BMI was up to 80% greater than for women who received postpartum follow-up, suggesting a role for postpartum healthcare professionals in enhancing women's ability to self-manage the loss of gestational weight following childbirth.
Factors associated with weight retention
Weight retention is associated with many factors; among them are prepregnancy weight and race/ethnicity. Postpartum weight retention is a greater problem for overweight women and obese women (Gunderson et al. 2001) . A lower percentage of normal weight women (19%) retain 9 or more pounds (4·1 kg) of pregnancy weight when compared with the percentage of overweight women (35%) (Abrams 1993) . Disparity in weight retention has been described, with African American women retaining more than White women (Parker & Abrams 1993 ). According to the 1988 National Maternal and Infant Health Survey, 44% of White women and 63% of African American women retain 4 or more pounds (0·113 kg) after pregnancy (Keppel & Taffel 1993) . There is compelling evidence from observational studies that pregnancy weight gain in excess of Institute of Medicine guidelines is associated with short, intermediate and long-term weight retention (Viswanathan et al. 2008) , and that African American women retain more weight than White women Behavioural factors have been tested as predictors of weight retention. Self-efficacy was positively related to weight loss (Krummel 2007) . In African American women, higher social support was related to lower BMI (Walker et al. 2005) . Stage of change, one dimension of the Transtheoretical Model, explained little with respect to postpartum weight, with stage assessment of perceptions differing from actual behaviours (Krummel et al. 2004) . A new theoretical perspective inclusive of self-efficacy and social support provides a new perspective of weight self-management in the postpartum period.
Postpartum weight self-management
Women desire to lose pregnancy weight (Boyington et al. 2007 ), but little is known about women's thoughts and beliefs about weight loss or the processes used to manage the loss of weight gained during pregnancy. The postpartum period presents a challenge for women and an opportunity for nurses and other healthcare professionals to provide women increasing knowledge and beliefs, skills and abilities, and social facilitation to manage their weight.
Postpartum weight self-management is a term for several scenarios. Postpartum weight selfmanagement includes what women do to lose the weight gained during pregnancy and also what women do to manage other weight-related issues following childbirth. This may include actions to maintain healthy weight; lose weight retained from prior pregnancies; reduce weight gained in childhood, adolescence, or over the trajectory of weight gain experienced in early adulthood; or to prevent additional weight gain.
The Integrated Theory of Health Behaviour Change
Empirical testing of nursing theories is critical as it provides evidence of the comprehensiveness and essential nature of theoretical concepts, the accuracy of proposed relationships among concepts, and the adequacy of the theory to predict outcomes across specific populations, conditions, developmental stages or venues (Fawcett 2005 ). This capacity for explanation and prediction is critical to enrichment of the clinical practice of nursing (Im & Meleis 1999) . Providing empirical evidence about the adequacy of a theory to predict clinical outcomes is critical for continued knowledge development for nursing practice, and shaping intervention development and testing. The Integrated Theory of Health Behaviour Change (ITHBC) was developed to guide nurses and other healthcare professionals in the development of interventions, focus assessments, identify patient-sensitive outcomes, and provide the logic to design and evaluate the quality of intervention studies (Ryan 2009 ).
Integrated Theory of Health Behaviour Change is a midrange theory compiled from existing and new concepts to explain health behaviour change (Ryan 2009 ). This theory purports that knowledge and positive beliefs, use of self-regulation skills and abilities, and social facilitation lead to the self-management of health-related behaviours. The theory suggests that changes in one's self-management behaviours result in improved health outcomes. Changes in selfmanagement behaviours are considered proximal outcomes, whereas improvements in actual health status are considered distal outcomes. The construct of knowledge and beliefs is composed of behaviour-specific knowledge, self-efficacy, outcome expectancy and goal congruence. The construct of self-regulation skills and abilities comprises the processes of goal setting, self-monitoring and reflective thinking, decision-making, planning for and engaging in specific behaviours, self evaluation, and the management of physical, emotional, and cognitive responses associated with health behaviour change. Social facilitation contains the concepts of social influence, social support and active collaboration related to health outcomes among persons, families and healthcare professionals (Ryan & Sawin 2009 ).
Applying this theory to the specific situation of postpartum weight self-management (McQuiston & Campbell 1997), women will be more likely to engage in behaviours to manage their weight if they are knowledgeable about weight self-management (e.g. understand the relationship between caloric intake, activity and exercise, and weight) and embrace health beliefs consistent with effective weight self-management behaviours (e.g. feel confident that they can manage their weight in normal and challenging situations and believe that engaging in weight self-management behaviours will result in weight management). Women will be more likely to manage their weight if their goals are congruent (e.g. if the weight self-management goals are congruent with time management and reflected in behaviours such as minimal use of prepackaged foods and fast food consumption). Women self-manage their weight by using self-regulation skills and abilities such as setting weight, activity and eating goals; regularly monitoring their weight and making connections between their eating and activity behaviours and their weight; making realistic plans to change a behaviour; evaluating whether or not they have achieved their goal and adjusting their plans based on outcomes; and by identifying and managing the impact of emotions and their physical state on their behaviour. Women need to learn to use resources that match their goals, to ask for and accept support of family and friends, and to learn how to collaborate actively to meet their needs and achieve their goal of weight self-management.
The study Aim
The aim of the study was to test the ITHBC in the context of postpartum weight selfmanagement including the impact of race/ethnicity and weight classification.
Design
A correlational design was used to evaluate the relationships among the concepts of the ITHBC theory including knowledge and beliefs (self-efficacy, outcome expectancy and goal congruence), self-regulation skills and abilities, and social facilitation (social support and social influence) and the proximal outcome of weight retention. The interaction effects of theoretical concepts, race and prepregnancy weight classification on postpartum weight retention were investigated. Data from 24 to 48 hours postbirth and 4-month time period were used. This is a secondary analysis of data from a study designed to explore postpartum women's expectations, goals and actions in self-managing pregnancy-related and additional weight loss in the year after childbirth (M. Weiss & P. Ryan, unpublished data).
Sample
A quota sample of 250 postpartum women stratified by race/ethnicity (White, African American and Latina) and prenatal weight classification (normal weight, overweight, obese) (Centers for Disease Control and Prevention 2009) was enrolled over 12 months from 2005 to 2006. A quota sample was used to balance representation of White, African American and Latina women. To test the theory, a minimum of 10 times as many cases as the number of parameters being estimated is recommended; thus, the sample size of 250 participants is adequate for the 13 parameters in the analyses (Kline 1998 ). Women were eligible for the study if they were at least 18 years of age; had an uncomplicated birth of a live born, full-term infant; and planned to be discharged with the infant. Eligibility criteria also included adequate mastery of the English language for informed consent procedures, written responses to study questionnaires, and verbal responses to questions asked in telephone interviews. Eligibility was contingent on the participant's ability and willingness to give a telephone number for follow-up contacts for data collection purposes. Women underweight at the time of conception were excluded from the study.
Participants were recruited from two urban hospitals belonging to a healthcare system in the Midwestern United States. One hospital was a tertiary perinatal centre with more than 350 deliveries per month and the second was a community hospital in the same city with approximately 100 births per month. Both hospitals serve the same urban community comprising predominantly White (40%), African American (36%) and Hispanic women (18%) (Wisconsin Department of Health Services 2007).
Data collection measures
Patients were recruited postbirth during their hospitalization. The postbirth hospital data were collected using a written enrolment form and survey -a telephone survey was conducted 4 months postbirth. Additional data were abstracted from medical records.
Enrolment and medical record abstraction form
Participants provided information related to their age, race/ethnicity, prepregnancy weight category, marital status and education. Data obtained from the medical record include height and prepregnancy weight; these data were the primary source of information for determination of weight classification using BMI (CDC 2009).
Postpartum Weight Concerns Survey: Postbirth form
Relatively little is known about the factors affecting women's weight self-management behaviours during the postpartum period and no previously tested instruments were identified to measure women's postpartum weight self-management. Survey questions were developed by the investigators to obtain information related to each of the theoretical concepts of weight self-management knowledge and beliefs (which included knowledge and the concepts of selfefficacy, goal congruence and outcome expectancy), self-regulation skills and ability (goal setting, planning, and weight self-management skills and abilities), and social facilitation (influence and support) ( Table 1 ). This survey was completed prior to hospital discharge. The survey contained 27 questions of which 19 measured the concepts of the ITHBC. Question formats differed depending on the content domain and included multiple choice, true and false, fill in the blank, and 0-10 point linear rating scales formats. Eight questions requested the respondent to select all responses that applied. These items focused on planned weight selfmanagement behaviours, weight self-management behaviours and goal incongruence with weight self-management. Each of these eight items was scored by aggregating the number of choices the participant selected, with the score reflecting the breadth and scope of the behaviours, but not their frequency of use. 
Evaluation of the validity of survey items
An exploratory factor analysis using principal axis factoring and promax rotation was conducted to clarify the underlying dimensions of the Postpartum Weight Concerns Survey: Postbirth and construct item pools to serve as aggregate measures of the theoretical constructs. Gorsuch (1983) stated that samples larger than 175 are adequate for interpreting factor loadings > 0·30, thus our sample size of 250 was adequate for this analysis. Factors were retained if their eigenvalues were > 1 (Kaiser 1960 ).
Fourteen of the original 19 items were retained. Two of the dropped items pertained to the actual number of pounds women expected and wanted to lose. These items depend on each woman's weight rather than weight retention and were not good variables for comparisons. Three items were removed because they did not load strongly on any one factor; instead, they loaded approximately equally on more than one factor. These items pertained to women's expectations of how long it will take to lose weight gained during pregnancy (factor loading of 0·212 on the self-regulation factor and 0·308 on the outcome expectancy factor), where women will get information on how to lose pregnancy weight (factor loading of 0·260 on the self-regulation factor and 0·308 on the social influence factor), and total knowledge about postpartum weight loss (factor loading of 0·215 on the self-regulation factor and −0·268 on the social support factor).
The factor analysis was run with the 14 retained items and a five-factor model was found to provide the most interpretable solution for the item set and accounted for 47·1% of the variance. Table 2 displays the 14 items, their factor loadings and the inter-factor correlations. The resulting factors were found to represent five of the concepts of the ITHBC and were labelled: self-regulation, self-efficacy, outcome expectancy, social influence and social support. The inter-factor correlations were generally low, indicating that there was little shared variance between factors. In the original conception of the ITHBC, goal congruence was thought to be a health belief (Ryan 2009 ); however, results indicated that goal-congruence fits better under the self-regulation dimension. For the purpose of continued analysis, goal congruence questions were aggregated with self-regulation questions and the concept of goal congruence was placed with the larger construct of self regulation. 
Ethical considerations
Approvals were obtained from university and hospital Institutional Review Boards. Trained research assistants reviewed inpatient medical records for eligibility, contacted prospective participants, explained the study answering questions and obtaining a written consent, collected study data before hospital discharge and conducted the 4-month follow-up telephone survey.
Data analysis
Means, standard deviation, frequency counts and percentages were used to describe the sample. Chi-squared and t-tests for independent samples were used for comparison of participants completing surveys postbirth and at 4 months. Path analysis was used to test the model for all participants and by race/ethnicity and weight category.
Results

Participants
A total of 250 women were enrolled in the study and completed the postbirth survey prior to hospital discharge (Table 3) . Of those enrolled, 179 completed the follow-up survey at 4 months for a retention rate of 71·6%. Sampling goals for equivalent size sample groups were not achieved resulting in a sample predominantly consisting of White and African American women. Distribution of normal, overweight and obese women approached equal sample group sizes. The majority of the participants were married or living with the father of the baby and educated beyond the high school level. Comparison of postbirth and 4-month sample groups revealed that women who remained in the study at 4 months were significantly different from women in the postbirth sample in that they were more likely to be older [t(248) = −4·477, P < 0·001], married [χ 2 (1) = 27·671, P < 0·001] and White [χ 2 (2) = 36·358, P < 0·001]. 
Model testing
Composite scores on each of the five factors (self-regulation, self-efficacy, outcome expectancy, social influence and social support) were created for postbirth and 4-month time intervals by aggregating item scores. These newly formed composites were used in a path analysis to examine the relationships among the composites. Knowledge scores collected postbirth only and weight retention at 4 months were included in the initial model. The change in BMI from prepregnancy to 4 months postpartum was calculated as an indicator of weight retention.
The theoretical model was retained as conceptualized with two exceptions. First, a preliminary check using bivariate correlations indicated that the knowledge construct was uncorrelated with all other factors and it was dropped from subsequent analyses. Second, a model including all variables (five factors -self-regulation, self-efficacy, outcome expectancy, social influence, and social support postbirth and at 4 months) and weight retention was tested and did not fit well [χ 2 (2, N = 249) = 8·005, P = 0·018; CFI = 0·922; RMSEA = 0·110]. The model that best fit included the variables self-efficacy, outcome expectancy, social influence, social support at 1 month and self-regulation at 1 and 4 months (Figure 1) . Four-month selfefficacy, outcome expectancy, social influence and social support weight retention were dropped from further testing. This best-fit model was tested in all further analyses. This model was fit using Mplus 4.2 software (Muthén & Muthén, Los Angeles, CA, USA). Parameter estimates and standard errors were obtained using full information maximum likelihood (FIML) due to the missing data in the sample. FIML has been shown to lead to better estimates of model parameters relative to more traditional methods for handling missing data (Joreskog & Sorbom 1993) . The initial model was fit using data from the full sample. The overall fit of the model was adequate and the model explained 25·7% of the variance in postbirth self-regulation and 11·8% of the variance in self-regulation at 4 months. Significant paths were found from postbirth self-regulation to self-regulation at 4 months and from self-efficacy, outcome expectancy and social influence to postbirth self-regulation, and between self-efficacy and outcome expectancy (Figure 2 ). Model fit statistics and completely standardized path coefficients appear in Table 4 . 
Goodness-of-fit indices
Model chisquare
• *P < 0·05.
Model testing for race/ethnicity groups and weight categories
To determine if the model differed for women in different race/ethnicity groups and weight categories, multi-group path analyses were run. Specifically, separate initial models were estimated that included equally constrained path coefficients across either the racial/ethnic or weight subgroups and the overall fit assessed (constrained models being determined by theory). If the completely constrained model was found not to give an adequate fit to the data based on the chi-squared goodness-of-fit test, paths were freed one at a time and the chisquare difference test examined to determine which paths varied across groups (freeing paths allows testing not proposed in the original model). A final model was estimated with all paths constrained except for the paths found to vary significantly across groups.
For testing for differences between race/ethnicity subgroups, 118 Caucasian and 107 African American women were included (total of 225 participants). Latina women were not included in this aspect of the analysis due to insufficient numbers. This model did not fit the data well [χ 2 (17, N = 225) = 30·838, P = 0·021; CFI = 0·777; RMSEA = 0·085]. It was found that freeing the path between self-efficacy and outcome expectancy caused a significant improvement in model fit [Δχ 2 (1, N = 225) = 5·672, P < 0·05] as did freeing the path between self-efficacy and social influence [Δχ 2 (1, N = 225) = 6·395, P < 0·05]. The final model allowed the paths between self-efficacy and outcome expectancy and between self-efficacy and social influence to vary while all other paths were constrained to be equal. Model fit statistics and completely standardized path coefficients for these models appear in Table 4 . Of the constrained paths, significant paths were found in the postbirth period for both African American and Caucasian women from postbirth self-regulation to self-regulation at 4 months, and from self-efficacy, outcome expectancy, and social influence to self-regulation and between self-efficacy and social support. Self-efficacy was significantly related to outcome expectancy for the White women, but not for the African American women, and self-efficacy was significantly related to social influence for the African American women but not for the White women. The model explained 22·1% of the variance in postbirth self-regulation and 9·5% of the variance in self-regulation at 4 months for the White women. The model explained 22·8% of the variation in postbirth self-regulation and 8·6% of the variation in selfregulation at 4 months for the African American women (Table 4 ).
The initial model was also constrained to be equal for women in the three weight category classifications (normal, overweight, and obese). For this analysis, 92 women were included in the normal weight category, 71 in the overweight category and 86 in the obese category. The model fit well [χ 2 (32, N = 249) = 32·552, P = 0·440; CFI = 0·992; RMSEA = 0·014]. Therefore, the standardized path coefficients and model fit statistics for the constrained model appear in Table 4 . The significant paths in this model were from postbirth self-regulation to self-regulation at 4 months and paths in the postbirth period from self-efficacy, outcome expectancy, and social influence to self-regulation, between self-efficacy and outcome expectancy, and between self-efficacy and social support. The model accounted for 22·2% of the variance in postbirth self-regulation and 13·7% of the variance in self-regulation at 4 months for the women in the normal weight category. For the women in the overweight category, the model accounted for 24·8% of the variance in postbirth self-regulation and 8·4% of the variance in self-regulation at 4 months. The model accounted for 23·2% of the variance in postbirth self-regulation and 9·2% of the variance in self-regulation at 4 months for the women in the obese category (Table 4) .
Discussion
This study has a number of limitations. As no existing instrument was identified that could measure the study constructs for postpartum weight management, a theoretically based survey was developed. The survey was designed to obtain the range of types of behaviours used rather than frequency of use. The study was designed to obtain an equal number of African American, White, and Latina women. Recruitment of Latina women who spoke and read English proved to be more difficult than anticipated and use of translators and translation of research material into Spanish was beyond the scope of the project. Attrition was 28% at 4 months postpartum with significant differences in select socio-demographic characteristics between the women participating at postbirth and 4 months. The generalizability of the results is limited to participants recruited from two Midwest hospitals who were discharged after essentially normal birth with healthy newborns. The postbirth weight self-management experiences of women in different geographical areas, with high-risk birth, or less positive newborn outcomes may be significantly different. ITHBC postpartum weight self-management concepts were not associated with weight retention as an outcome in this analysis. Further instrument development is needed to extend model testing to discover the relationships between self-management behaviours and weight change outcomes. Engagement in postpartum weight self-management behaviours may also have positive health implications not measured in this study.
Although it has been known for years that pregnancy and childbirth are associated with a change in body size, shape and weight, the importance of the postpartum period as a life event should be recognized as a unique opportunity for initiation of weight self-management health behaviours. This preliminary study illuminates a perspective on postpartum weight that extends the conceptualization of losing weight after childbirth from an expected physiological phenomenon to a process that requires active engagement and management. Use of the ITHBC to frame weight self-management in the context of health behaviour self-management is helpful in understanding women's health behaviours and partnerships with nurses and other health professionals.
Measurement of postpartum knowledge and beliefs, self-regulation skills and abilities, and social facilitation related to postpartum weight self-management using multiple single item questions mirror the clinical realities of patient-provider encounters. The ITHBC provided the foundation for development of the survey and in this study, survey items came together on the constructs outlined by the theory. Theory-based assessment and measurement tools have concurrent utility for both clinical practice and research.
The concepts of the ITHBC were evident in the factors that emerged from the exploratory factor analyses with the exception of weight self-management knowledge, which was not supported. While there is strong evidence that knowledge, in and of itself, does not result in health behaviour change (IOM 2002 , Wofford et al. 2007 , it is counterintuitive to assume that people can effectively make changes in their health behaviours without factual information. Information about the benefits of weight self-management is so compelling that it seems logical that this knowledge would influence a person's behaviour; but, this assumption was not supported. Why is it that weight self-management knowledge was not one of the concepts included in the factors influencing behaviour? Perhaps the type of knowledge people need to change health behaviours differs from factual information commonly used to educate people about a condition. Perhaps standardized information needs to become patient-centred, that is congruent with a person's values and goals, pragmatic to their lifestyle and actionoriented so that it is easily translated into their lifestyle.
The study-provided evidence for the model differed between White and African American women, but not for women of different weight classifications. There is support for the impact of a race on health behaviour change. Patient compliance studies conducted in the 1950s and early 1960s focused on socio-demographic factors such as age, education and race as determinants of health behaviour. Repeated evaluations of the impact of socio-demographic characteristics on compliance resulted in negative or equivocal results (Haynes et al. 1979) . Probably, the impact of socio-demographic characteristics is more complex than originally suspected. This study provides evidence that beliefs and processes differ across race, supporting the need for additional research and offering a potential explanation for effectiveness of patient-centred interventions. It is also likely that there will be differences in the way the model works for other health behaviours, conditions and venues -highlighting the necessity of testing the model in different populations, behaviours and settings.
It was interesting to note that social support was related to self-efficacy, but not to selfregulation. Self-efficacy was related to social influence for African American women, but not White women. And self-efficacy was related to outcomes expectations for White women, but not African American women. While these findings are preliminary, there are potential implications for the development of interventions. For example, interventions designed to enhance self-efficacy need to include, or at least address, the importance of social support, particularly for African American women. Targeting interventions specific to the culture-specific context of women's lives in the postpartum period could increase the impact of the intervention.
The concept of goal congruence is unique to the ITHBC. Initially, goal congruence was conceptualized as a health belief; however, the results of these analyses support goal congruence as a self-regulation concept. The year following the birth of a child is characterized by multiple competing priorities for a woman's time and attention. Some participants actively engage in managing their weight in the face of multiple competing demands. Hence, goal congruence may not be a belief, but rather an ability critical to or gained while learning to selfregulate.
This preliminary work provides support for the continuing need to develop and test interventions to enhance weight self-management during the interconceptional period. It is anticipated that person-centred interventions designed to enhance knowledge and beliefs, selfregulation skills and abilities, and social facilitation will further increase the amount of variance explained by this theory and enhancement of health beliefs, self-regulation, and social encounters will result in changes to the proximal outcome -loss of retained weight.
Conclusions
The postpartum period presents a unique opportunity for women to initiate weight selfmanagement health behaviour, with the potential for impacting the progression towards obesity.
Nurses and other healthcare professionals should include weight self-management assessment and support as components of regular follow-up care. Teaching alone will not enable women to engage successfully in weight self-management; rather, enhancing selfregulation skills and abilities and improving social facilitation is needed.
Weight self-management after childbirth is a complex phenomenon requiring active engagement and management similar in some aspects for White and African American women and different in other aspects. The ITHBC, a new theory, is helpful in framing and understanding weight self-management in the context of health behaviour self-management.
Reversing obesity trends is a global health priority. Continuing research is needed to refine measurement tools and to design and test theoretically based interventions. The ITHBC holds promise for guiding the design of intervention protocols for future research into postpartum weight management and other health behaviours.
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